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USt: OF A I'DUE ALLKRGf:N COMPONENT 
Field of the invention 

The present invention relates to the use of an isolated allergen component in a serological 
M assay for improved prcci.^ion in identification of. sensitizing allergen source in tlic diagnosis 

of allergy. This enables not only adequate measures for avoidance of the causative agent but 
W also appropriate selection of treatment of the allergic disease. 

Tt 

2 BncUgi ound of the invention 

II 

About 20 % of the western world population suffer from Type I allergy, a hypersensitivity 
n disease involving the formation of IgE antibodies against otherwise harmless molecular 
U siructurcs present in the environment, i.e. allergens. The symptoms of Type I allergy 
\ (allergic rhinitis, conjunctivitis and allergic asthma) are mainly caused by the crosslinking of 
^ cflccfor-ccli bound specific IgF. antibodies by allergen molecules, which triggers the release 

of biological mediators such as histamine and leukotriens diat give rise to the tissue 

reaction. 

Diagnosis of allergy includes measures to identify ihe source of sensitizing substances. For 
this purpose, common practise is to use extracts of allergen sources cither for in vivo 
challenge, typically in the skin and scoring for tissue reaction, or for serological testing by 
measuring specific IgU antibodies;. In the latter modality, serum from a blood sample is used 
for cjuaiuitative and objective testing against any number of suspected allergens without 
subjecting die patient to offending allergens. The identifying precision of diagnostic methods 
utilizing crude allergen extracts is, however, hampered by the extensive patterns of 
.serological relationships that exist between molecular structures present in closely and 
distantly related species producing allergens. 
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Tiuis, scnsiti/.ation to a particular allergen source can lead to scropositivity to a range of 
other allergenic materials which the patient may never have been in contact with. Such 
serological cross-reactivity may or may not be clinically relevant (i.e. capable oF eliciting 
allergic symptom) and can act to confound the identification of offending allergen which 
forms the basis for meaningful advice on allergen avoidance and, in particular, for the 
choice of allergen extract for immunotherapy. 

Weed pollens constitute important allergen sources worldwide, including prominent. 

^ examples such as ragweed (Ambrosia spp.), mugwort (Artemisia vulgaris) and wall pellitory 

Q 

Q (Farictaria spp). Son^e hut not all of the allergei^s present in pollen of any particular weed 
species are represented by structurally similar homologues in odier species antl iherctbre 

01 show son\e degree of serological cross-reaciivlty. "i'hus, depending on the composition of 

m 

=i antibody specificities generated by the immunological response in an allergic individual, 

2 scnsiti/^^atioi^ to one weed species may lead lo serological test positivity also to other species, 
iy Serological testing will in such cases of apparent niultisensiti/aiion generate results that are 
^ ambiguous in terms of identification of actual sensitizer. 

^ Using toinl allergen extracts it is therefore often difficult or impossible to unambiguously 
determine the allergen source responsible for sensitization and to ensure an optimal choice 
of selective immunotlierapy. Selection of an appropriate allergen source for immunotherapy, 
which accurately reficcts [he primary or actual sensitizer, is highly desirable wiUi respect to 
Lreaimeni efficacy, risk of acute side effects and induced additional sensitization, a.s well as 
CO cost saving and inconvenience to the patient undergoing treatment. 

HP 0707 065 describes recon\binant Paricfaria proteins and derived peptides identified as 
being nlltirgenic. In LvP 0707 065, these peptides are contemplated for use in both therapy and 
diagnosis of Par/LUar/ci pollen-induced allergy. However, the utility of these proiein.s/pcptides 
as reagents to distinguish between g,cnu\nQ Fanc/ar/o pollen sensitization and cros.^-reaciion- 
mcdiated scropositivily to Parieiaria pollen extract is not dcmonstradcd or discussed. 
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S'uiniunr3' of the iii%'ciition 

According to the present invention stringent differentiation between clifferent weed pollen 
allergies is possible for the finst lime, significantly improving the criteria lor accurate choice 
of selective; iinniunothcrapy. 

The present invention provides a new use of an isolated allergen component of limited 
cros.s-rcaciiviiy. to serologically determine sensitising allergen source, among a variety of 
possible allergen sources, with higher level of accuracy than is possible using crude allergen 
, , extracts. This enables enhanced precision in the choice of allergen extract for selective 
O ireannent of a disorder involving an allergen, such as Type 1 allergy. The treatment may 
^ comprise immunotherapy or pharmacotherapy. 



m Thus, the invention provides use of a pure allergen component of limited or no cross- 

iri 

^- reactivity to serologically identify with improved accuracy the actual sensitizing allergen 

M. source among a variety of possible allergen sources cxintaining cross-reactive proteins or 

ry 

}=^i epitopes. The use of the invention is, for example, valuable for selection of treatment of a 

M disorder involving extract, proteins or peptides derived from said actual allergenic 



The allergen cotnponent is derived from pollen of a plant species, preferably a weed 
species, such as mug wort, ragv^ecd or wall pellitory, 

A preferred species is Parieraria jiuiaica, especially wherein the allergen component is Par j 
I or Par j 2(1,2). The method used to generate these components is not crucial for the 
invent ion and may be synthetic, recombinant or native. 

Ocruiled dcscriptton of the invention 

The present invention will now be described in association with an exemplyfmg allergen 
component, i.e. Par j 2. 



M 
fft 



sensuizer. 



'I hc present irivcntors investigated whether recombinant Par j 2, a major Pariviaria judaica 
pollen allergen, can be used as a diagnostic tool to identify allergic patients with priniary 
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scnsiti/aiion to Parietaria, a mediterranean weed. 'l*hc present inventors analysed the serum 
IgU reactivity of patients reactive to total parietaria extracts fron> Austria (n = 42), 
Scandinavia (n 8), USA (n = 18) and Italy (n = 37) to ragweed, mugwort, Parieiaria 
pollen extracts and rPar j 2 by immunoblot as well as by CAP RAST measurements. It was 
found that almost all paiicnLS from Scandinavia, USA and Austria contained Igli antibodies 
to ragweed, n\ugwort and Parietaria pollen extracts. No serum from Scandinavia and USA 
and otily tour Austrian sera, but 81 % of il^e mediterranean patients reacted with rPar j 2. 
rl*ar j 2 can therefore be used a.s a marker allergen to identify allergic patients wiih a 
P niediierrancan sensiti/arion profile who were primarily sensitized to Parietaria pollen. rPar 
y j 2 may ihu.'i be a useful diagnostic tool for the selection of suitable weed pollen allergen 
\| extracK for specific immunotherapy of weed pollen allergic patients 

in MATKKIALS AND METHODS 
l*titiciit.s sera 

HI Weed pollen allergic patients from Austria (n = 42), Scandinavia (n = 8), \JSA (n = 18) 

I y 

1:^ and Mediterranean (n = 37) were characterized by skin reactivity and immunoblot. The 
?=f presence of serum IgF. Abs specific for ragweed, niugwort, Parieiaria pollen extracts and 

rPar j 2 was confirmed by RAST (radioallergosorbcnt test) analysis (Pharmacia. Uppsala. 

Sweden). 

Allergen extracts, VVc\stcrii Molting 

Pollen from mugworc {Artemisia vulgaris) an<l Parietaria {Parietaria judaica) were obtained 
from yXllcrgon AU (Valinge, Sweden) and stored at 4^ C until use. 
Two grams of pollen was extracted in 50 ml of distilled water for 2 hours at room 
temperature. The protein extracts were dien centrifugcd at 30,000 g for 30 minutes at 4* C, 
Supcrnatants were frozen, lyophilized, and checked for protein quantity and quality of 
proteins by SDS-PAGE and Coomassie blue staining (Bradford cc ah 1976). Comparable 
amouiu.s of each extract (220 |.ig/cm) were separated by 12 % SDS-PACiE (Fling et al. 
1986) and blotlcd onto nitrocellulose (Schleicher & Schuell, Da.sscl, Germany) (Towbin et 
al. 1979). 
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I rar j 2 production 

The Par j 2 protein was expressed in coli strain BL21 from a cDNA described by Diu o c7 
al. (2), cloned in the pF'.T-23a expression vector. Culture medium was inoculated 1 to 500 
with an overnight culture and first grown at 2<y^C to mid-log phase. The incubation 
lonipcratiire was then raised to 42^C for 45 min, followed by 4 hrs at 30''C before harvest. 
Cells were collected by cenirifugation at 10 000 g for 10 min at -}-4'*C and resuspcndcd in 5 ml 
of buffer A (20 mM Tris-l lCl pi I 8.0. 0.5 M NaCl, 5 mM imidazole) per gram (fresh weight) 
ofcclls. The resuspcndcd cells were ruptured by sonication while kept on ice, followed by 
cerUrilu<>aiion to remove solid material. The supernatant was loaded onto a Ni^ '-chargcd S ml 
y Hi frap Chelating column (Amershan) Pharmacia Biotech, Upp.-^ala, Sweden) for IMAC. The 
tl cohinm was washed with 10 volumes of buflcr A containing 20 mM imidazole and clution 
^" was perlbrmed with a 20-500 mM gradient of imidnxole in buffer A Fractions containing 
y pure rPar j 2 protein were pooled ajid subjected to buffer exchange lo 0. 1 5 M NaCI using a 
^= Scphadex G-25 column (Amcrsham Pharmacia Biotech, Uppsala, Sweden). The concciuration 
^ of rPar j 2 was determined from absorbance at 280 nm, using a calculated absorption 
=f cocrtlcicnt of 0.24 per mg/ml. The protein was divided into aliquots and stored at -2(^X until 

5: use. 



Analysis oflgE-biiidiiig by rl'ar j 2 using FltarniAcia CAT System 
//; viir<» IgC antibody binding by rPar j 2 was examined in Pharmacia CAP System, a 
clinicnlly used allergy diagnostic immunoassay system. Experimental ImmtmoC AP tesls were 
prepared by covalent immobilisation of the purified allergen onto activated cellulose at a 
concentration chosen so as to acliicvc an adequate linear measuring range and a background 
for negative sera below the conventional cut-off value. Scrum testing was performed 
according to the recommendations of the immunoassay system manufacturer (Pharmacia 
niagnostics AB, Uppsala, Sweden). Statistical parameters attesting the quality of the assays 
were calculated using system software. 

Inuininoblotting 

Twenty weed pollen allergic patients from Austria^ thirty-two from Italy and (for control 
purposes) one nonatopic individual, were diluted 1 : 10 in buffer A ( 50 mM Nh phosliatc, 
pll 7.5. 0.5 % w/v bovine serum albumin (BSA), 0.5 % v/v Twcen 20, 0.05 % NaN3). 
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Sera were exposed to nitrocellulosc-bloitecl mugwort and Parietaiia pollen extracts- Bound 
IgE vva.s riciccied wiili ^25j.iabcicd anti-liuman IgU antibodies (Valenta ci al. 1992) and 
vi<5:uali2cd by auforadiography using KODAK X-OMAT films and intensifying screens 
(Kodak, Heidelberg, Ocrmany). 

IgR inhibition cxperiinonrs 

T!)c presence of cross-reactive allergens/cpitopes in mugwort and Farietaria extracts were 
investigated by IgC immunoblot inhibition experiments. Six mugwort allergic patients from 
M the Austrian population were diluted I/IO and preadsorbcd with 100 \xgh\\\ mugwort 
Q cxiraci, 100 \\glx\\\ Parieuiria extract. 10 jig/ml rPhl p 1, 10 ng/ml 
Jjj Bet V 2 and for control purposes with 10 i-ig/ml BSA overnight at 4"" C. Preadsorbcd 5;cra 
gi wore ihcn exposed to nitrocclhilose-blotted mugwort and Parletaria exiract. Bound Igfi Abs 

\ri were detected with ^^^J-labclcd anti-human IgR antibodies (Pharmacia, Uppsala. Sweden), 



After informed consent was obtained, skin-prick tests were performed on the forearms of 
O ten weed pollen allergic patients, and for control purposes of a noimllergic individual. 
^ Drops of ragweed pollen extract, mugwort pollen extract, Parieraria pollen extract, 

histamin (1 |.ig/ml), and sodium chloride solutions (Soluprick; ALK, Horshohn, Sweden) 
were pricked widi sterile lancets (ALK) as described (Vrtala et al. 1997). The skin reactions 
were recorded 20 min after testing by photography and by traivsferring the ball point pen- 
surrounded wheal area with scotch tape to paper. The mean wheal diameters displayed in 
'J'ablc S were determined as follows: Dn) « (Dl + D2)/2. Dl and 1)2 represent the 
maxinjal longitudinal and transversal diameter of the wheal reaction in mm, respectively. 

Fig. 1: Different IgK reactivity profiles of Austrian and Mediterranean sera to bloiied 
Payietaria extract, 

Serun\ Igli reactivity of weed pollen allergic patients from Ausiria (A, B; n = 21) and Italy 
(C, D; n = 33) was tested to nitrocellulose-blotted mugwort (A. C) and parictaria (li, D) 
pollen extracts. Sixteen out of 20 Austrian weed pollen allergic patienis sliowed Igli 
reactivity to proteins of different molecular weights to blotted Pariecana pollen extract (B). 



Skill j}rick testing 
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In contrast, the mediterranean population shows a cJilTcrcnt reaciivily-profilc. Most patients 
reacted lo Par j 2 at 10 kDa. 

rift 2.: I'^E inhibition experiment. 



eiihcr wi(h tnugwort pollen extract, Parietaria pollen extract, rPhl p 7, rBei v 2 or BSA and 
(hen exposed to nilroccllulose-blottcd mugwort and Parieiaria pollen extract. Mugworc and 
parietaria pollen extracts contaii) cross-reactive allergens of high molecular weight (25-100 
kDa), iiroHlin and two KF-hand allergens. 

V\\l. 3: Quantitative analysis of scrum IgFi antibody binding to crude extract of Parieiaria 
pollen and the allergen component rPar j 2. 

Graphs arc based on IgFi antibody conceiurations detailed in Tables 1-3, 

Scrum IglZ to Par j 2 was measured for three groups of individuals, A — Au?5trian, 

Scandinavian and American, B = Mediierraneaji, and C = All these togeiJier. 

'Vhe results show predominant sensitation to rPar j 2 in die paiient population iliat originates 

from Ihe region where Parietaria occurs, and virtually no scnsiuuion to this protein tn the 

populations tliat live outside the natural distribution area of Parietaria, 

Tables Detection of IgK antibodies to ragweed, mugwort, Parietaria and rPar j 2 by 
CAP RAST mcasurcn^enls in sera from different weed pollen allergic populations. 

CAP RAST measurements sliow that almost all weed pollen allergic patients from 
Scandinavia. USA and Austria contain IgR antibodies to Parietaria pollen extract. No scrum 
from Scandinavia and USA and only four (9.5 %) Austrian sera, reacted with rPar j 2. By 
contrast, 81 % of the mediterranean sera contained IgF nnti-rPar j 2, 



Six sera (A, B, C, D, H, F) from Austrian weed pollen allergic patients were preincubaicd 
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Tabic 1 
Aitstrin 



■ specific IgE:kUA/l 
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Table 2 
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